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There, we can define the age distribution (or age structure) process Z~ (t, F), for 
t/> 0, F e B([0, oo)), as the number of individuals, alive at time t, with ages in F, 
and set Pn(t, F)= Z,(t, F)/n. We call P , ( . , .  ) the age distribution density process. 
Note that Z , ( t )= Z,(t, [0, ~))  and P~(t)= P,(t, [0, oo)). 
We may restate (iii) as: 
(iii)' The expected number of sets of k-tuplets born during a small time interval 
[t, t+At] is 
nfik(t,P,)At+o(At) where fik(t'Pn)= I ag(s,P,(t,[O, oo)))P,(t, ds). 
Thus nfik(t, Pn) may be thought of, as a measure of the population k-tuplet birth 
rate at time t (while ag(S, P,(t, [0, ~)))  is the k-tuplet birth rate for an individual 
of age s, at time t). In this paper, we allow more general fig(t, Pn)'S which may 
depend on P~(s, .) for all s<~ t, not just on P~(t, .). We will represent P, ( . ,  .) as 
the solution of a stochastic equation (3.4). A derivation of a simple form of this 
stochastic equation follows in the rest of the introduction. A deterministic approxi- 
mation theorem for P , ( - , .  ) is given in Section 3. We do the same for the process 
P,,(t, a) - P,(t, [0, a]) and give a Gaussian approximation theorem for V~(t, a ) -  
nl/2( P,,( t, a) -  P(t, a)) in section 4 where P(t, a) is the deterministic approximation 
for P~ (t, a). Sections 5, 6 and 7 contain proofs of these results while Section 2 is 
preliminary. 
1.1. Derivation of the model 
We give an outline of a model of a population process and indicate (in Sections 
1.2-1.4) how Poisson random measures and stochastic equations arise for such a 
model. Z(t, F) denotes the number of individuals in the population, alive at time 
t, whose ages are in the set F c [0, ~). 
There are two parameters involved in the model. 
(1) The birth intensity h (t, Z), i.e. 
P(a birth of a single individual occurs during It, t+At][~,)= h(t, Z)zlt+o(zlt). 
(Here ~t denotes the history of the process Z up to time t, i.e. ~, = tr(Z(s, F): s <~ t, 
r oo)))). 
(2) The lifetime distribution/z, i.e. 
P(the lifetime of a particular non-initial individual ~< t) =/z([0, t ])= 1 -F ( t )  
say. 
The model is constructed from 
(1) Lifetimes of initial individuals: ~1, ~72,... with birth times 
- -S1 ,  ~$2,  . . . .  
(2) Lifetimes of individuals born after time 0: ~ ,  so2,.., with birth times 
Xl ,  X2,  . . . .  
Only the construction of the Xk'S is not immediately obvious. This is done as follows: 
